Mycobacterium fortuitum, a rapid-growing, acid-fast bacillus, isolated from a cold abscess of human origin was described by Cruz (1938) . Gordon and Smith (1955) , in a taxonomic study embracing a group of acid-fast bacteria capable of relatively rapid growth on ordinary media, classified a number of cultures in their collection as M. fortuitum Cruz. In this group were strains isolated from human beings, cattle, soil, and cold-blooded animals including marine fishes.
The present study was undertaken to determine the identity of a rapid-growing, acid-fast bacillus isolated at the New York Aquarium from lesions present in a population of freshwater tropical fishes commonly known as the Neon Tetra (Hyphessobrycon innesi). The symptomatology and pathology of this disease have been described by Nigrelli (1953) .
MATERIALS AND METHODS
Cultures. Strain 9-21H, isolated from a Neon Tetra, and M. fortuitum Cruz ATCC 6842 were used.
Media. Morphological and cultural studies were conducted using heart infusion agar, Sabouraud agar, Dubos oleic agar base plus Dubos oleic albumin complex, serum glucose agar prepared by the addition of 5 per cent fresh bovine serum (Seitz filtered) to glucose agar, and glycerol agar. Plates were inoculated from 4-day-old cultures grown in TB broth base plus Dubos medium albumin. Difco products were used exclusively with the exception of glycerol agar.
Acid production from carbohydrates. The inorganic nitrogen medium and carbon sources used by Gordon and Smith (1953) were employed with the following modifications. The carbohydrates to be tested were sterilized by Seitz filtration and an additional carbohydrate, levulose, was used.
Neutral red test. Two methods were used for this determination: (a) The tube technique described by Dubos and Middlebrook (1948) was employed using 5-day-old cultures from heart infusion agar. (b) Similar cultures were used in the molecular filter membrane procedure as outlined by Wayne (1955) .
Stains. Acid-fastness of the cultures was determined by using the Kinyoun and Ziehl Neelsen methods for staining the bacteria.
Microscopic examination. Colonial morphology was studied using a Spencer phase contrast microscope with a Bright M, 1OX objective lens and a Leitz dissecting binocular microscope with 1OX magnification. Mouse pathogenicity. Young adult white mice of the Swiss Webster strain were inoculated intraperitoneally with 0.5 ml of a 4-day-old culture, grown at 37 C in Dubos TB broth base plus serum albumin and Tween 80.
RESULTS
Criteria for comparison of M. fortuitum and strain 9-21H were temperature requirements, cultural characteristics, cellular morphology, biochemical activity, and mouse pathogenicity. Both strains grew well on ordinary culture media over a wide temperature range (table 1), but M. fortuitum had a greater tolerance to higher temperatures. Growth of cultures incubated at 19 C, was not as abundant at the end of 10 days as that produced at 37 C at the end of 2 days. There is some differentiation in the colonial appearance between the two strains when incubated 4 days at 37 C; however, each culture retained its distinctive characteristics on all of the media used for cultivation (table 2) .
Colonial morphology of both cultures was similar following incubation at 19 C for 10 days. Colonies were punctiform, hemispherical, opaque, glistening, and smooth. Colonial coloration appeared white, but when a portion of the 392 There was little difference in the size of the cells from each strain. On glycerol agar the cells of both cultures consisted of coccoid and bacillary forms. Cells of strain 9-21H attained a length of 7 A in contrast to 5.5 ,u for the longest cells of M. fortuitum. Generally, one to several dark staining granules were present along the (1957) . The ability of the two cultures to produce acid from various carbon sources is indicated in table 3. Acid was produced by M. fortuitum from glucose, mannose, trehalose, and levulose. Strain 9-21H produced acid from these four carbohydrates and also from mannitol. Acid was produced within 7 days when incubated at 28 C. Both cultures were neutral red negative by either of the methods used.
For pathogenicity studies, 8 mice were used for each strain under investigation. The inoculum consisted of 0.5 ml of a 4-day broth culture injected intraperitoneally. One mouse from each group was sacrificed at the end of 3, 4, and 5 weeks. At the end of 6 weeks, the 5 animals remaining in each group were sacrificed. Gross pathological findings were absent in the 8 mice injected with strain 9-21H. However, a few gray, discrete lesions containing acid-fast bacilli were present in one kidney of one animal inoculated with 31. fortuitum and sacrificed at the end of 4 weeks. Subsequent examination of stained tissue sections of livers and kidneys from all of the animals confirmed the macroscopic observations as no acid-fast organisms were found in any other mice nor were acid-fast bacilli present in other organs of the one infected mouse.
DISCUSSION
Although the two strains under examination differ in some minor respects, the similarity exhibited is such that it is believed the name M. fortuitum Cruz should be applied to strain 9-21H. The differences appear to be strain differences rather than species differences and under the conditions of the present examination, the description given for strain 9-21H falls within the species characterization for M. fortuitum as outlined by Gordon and Smith (1955) . These authors state that macroscopically, M. fortuitumn may be butyrous and glistening or dull, rough and waxy with coloration of off-white to cream or beige. Dense colonies with smooth edges or fringed with short filaments were also observed. The cultures in the present investigation conform to this description.
Although the cells of strain 9-21H are slightly longer than those of M. fortuitum, the species description indicates that cells may vary from coccoid or short rods to long slender rods. Kushner et al. (1957) in a study of M. fortuitum indicated the greatest variability between strains appeared in the morphology of the organisms which ranged from coccobacillary to almost filamentous in form. These authors also reported that on media containing glycerol more than 50 per cent of the cells resisted both fuchsin and counterstain. We have found that 90 to 100 per cent of the cells remained acid-fast following culture on glycerol agar if stained by the ZiehlNeelsen technique.
Utilization of carbon compounds is identical for both cultures, with the exception of mannitol fermentation by strain 9-21H. However, 5 strains of the 26 listed by Gordon and Smith (1955) also produced acid from mannitol.
Although strain 9-21H showed a slightly lower tolerance to higher temperatures than the stock culture of M. fortuitum used in the present study, scant growth was obtained at 40 C in contrast to some strains of the species requiring a lower temperature for growth.
While mouse pathogenicity is apparently considered to be an essential characteristic of M. fortuitum by Huppert et al. (1957) , Cruz (1938) in his original description states that mice are resistant to M. fortuitum; also Wells et al. (1955) report on a strain of M. fortuitum isolated from soil which did not kill any of 12 mice injected intravenously although 1 mouse did show small lesions in one kidney at the time of sacrifice.
The present study has shown that strain 9-21H, isolated from the Neon Tetra, does not differ from II1. fortuitum in any essential characteristic and the similarities shown indicate a species relationship.
